Background: This study was designed to assess and compare the quantity and quality of Iranian and Turkish researchers working in the field of Parasitology from bibliometric point of view. Methods: To assess the contributions and achievements of the Iranian and Turkish parasitologists, bibliometric analysis was carried out based on the citation data retrieved from Web of Science.
Introduction
cientific progress is one of the most important indicators for the social and economic development (1) . In developing countries, where improvements in healthcare and medicine are most needed, knowledge creation, and especially, applications of findings are key factors in their development (2, 3) . During 2000s both the number of universities and research institutions and academic members has grown considerably In Iran and Turkey. Based on diverse reports, Iran and Turkey, during the past decade had a noticeable contribution in science. For instance, Iran and Turkey had remarkable input on parasitological research, as each country has succeeded to include, at least, one parasitology journal to be indexed in Web of Science (Iranian journal of parasitology and Turkiye parazitoloji dergisi= Acta parasitologica Turcica) (4) (5) (6) . From a single Iranian paper indexed in Science Citation Index (SCI) in 1972 (7), in conjunction with the fast growing scientific publications elsewhere in the world, studies of and Osareh and Wilson (8) have shown Iran to have been making considerable movements towards collaboration in the world of scientific productivity. The same is true for Turkey as the first paper related to the field of parasitology was published in 1977. Struggling to improve both countries' position in the world of science, researchers have been encouraged to publish their findings in highly ranked international scientific journals (9) . The main sources for such measurements have been the bibliographical databases compiled by the Institute for Scientific Information (ISI) (3) . Citation analysis traces, between scholarly works can assist in the identification of the origin and impact of ideas and thereby the assessment of contribution in the making of scientific knowledge (10) . This research focuses on the bibliometric indicators to identify mainly: a) the format of materials used in Iranian and Turkish parasitological research, b) the age of cited items, c) the most frequently used journal titles which are critical to maintaining a core collection; and d) the half life of the most cited journals.
Methods
The Web of science database was queried based on the term "Iran and Turkey" in the "address" field and refined by "Parasitology" as a subject category on 31 December of 2011. There were 323 and 678 publications that met the selection criteria for Turkey and Iran, respectively. The bibliographic data were transferred to Microsoft Excel™. Further confirmation of the author's affiliation was obtained by checking the address for the authors. The dataset was examined from different perspectives, including year of publication, type of publication, the most productive authors, institutions or universities, the authorship pattern, core subject areas and journals. In addition citation data of the articles published in journals indexed in Web of Science were analyzed separately, from different points of view. The citation half-life for each of the most cited journals' titles were then calculated by working out the time taken to receive 50% of the total number of citations from the current publication year backwards.
Results
Until 31th December 2011, 323 and 678 articles were indexed in web of science by Iranian and Turkish researches on Parasitology and its related subject areas. Table 1 shows the growth rate of parasitological publications from Iran and Turkey in the WoS. The absolute productivity of Turkish and Iranian parasitologists' papers has almost tripled for Turkey from 12 papers in 2002 to 36 papers in 2011and ten times for Iran from 10 papers to 97 at the same time. Interestingly a more sophisticated analysis revealed that the percentage of growth is in favor of Turkey. The following table and figure have been developed to shed light this aspect.
Authorship
The last few decades have witnessed a growth in collaborative endeavours as a study (11) demonstrated that, in general, the impacts of UK papers in any discipline or sector are higher if there is a collaboration of some kind. To see authorship pattern within publications indexed in WoS by Iranian and Turkish researchers working on papasitological matters Table 2 and Fig. 1 
Most cited articles in WoS
The objective of the following analysis is to identify and list the articles that have influenced others the most as measured by citation count. Table 3 . 
Journal Titles
The three top ranking journal titles in which Iranian and Turkish parasitologists published their papers for Turkish papers are "VET PA-RASITOL", "PARASITOL RES" and "J CLIN MICROBIOL" with 202,180 and 100 indexed papers respectively. With regard to the Iranian papers, the distributions of articles' journal titles are "VET PARASITOL", "AM J TROP MED HYG" and "PARASITOL RES" each with 688, 483 and 360 published papers.
In preferred journal titles of parasitologists of both countries, "Vet Parasitol" was the first dominant journals.
Affiliations
The addresses of all authors were assessed to determine most productive Iranian-and Turkish based universities or institutions. The results of top-ranked Iranian and Turkish re-searcher's affiliations publications in journals covered by WoS for Turkey are "Firat Univ", "Ondokuz Mayis Univ"and "Ege Univ" each with 28,17and 16 papers and the Iranian top universities were "Univ Tehran Med Sci", "Inst Pasteur" and "Univ of Tehran" each with 134, 65 and 59 published papers, respectively.
Topics
The distribution of subject categories of Iranian and Turkish parasitologists' articles indexed in WoS shows that in both countries around 64% of articles were directly related to the parasitology. Further analysis of counts of Iranian and Turkish parasitology papers' cross pollination in different specialties reveals that the cross pollination difference within two subject categories is significant. While for the veterinary subject area Iranian parasitologists had not paid attention, Turkish parasitologists wrote about 12 % of their papers on that category. The vice versa is nearly true for public environmental and occupational health.
Type of Articles
An analysis of the types of published papers in WoS was also carried out. The results are summarized in Table 4 . Accordingly more than 92% of the papers were original research articles. Of these, around 4% are proceedings paper, the rest being either letters or editorial materials or reviews. 
The internationally published leading parasitological journals
To reveal to what extent Turkish and Iranian parasitologists' cited journals coincide with the internationally accepted prototype; the most cited foreign journals and their corresponding percentiles are presented in Table 5 . These might be served to categorize the three steps in weeding and archiving decisions. This threshold can be adjusted to meet the needs of individual universities, depending upon factors such as available space. Over the course of the years under investigations, 16980 citations representing 100% of the total number of references of articles indexed in WoS for Iran and 2962 for Turkey have been analyzed and journals were grouped according to Bradford's Law of scattering (13) to determine zone 1 which consists of a few journals and have received the largest number of citations.
In Tables 6-7 , the top most cited journals are ranked in descending order. The table also lists first, second and third quartiles of usage for each title. These journals were able to provide more than 28% and 33% of information needs of Iranian and Turkish parasitologists respectively. These can be used for classification of the three chronological steps in weeding and archiving decisions. Again this threshold can be adjusted to meet the needs of individual universities, depending upon factors such as available space. The "VET PARASITOL" Journal was the most cited journal in both countries. The second most-used journal was "AM J TROP MED HYG" with 429 by Iranian and "PARASITOL RES" with 180 times of citation by Turkish parasitologists. The journal of "T ROY SOC TROP MED H" took third place with 395 by Iranian and "J CLIN MICROBIOL" with 100 times of citation by Turkish parasitologists. As may be expected, the specialized journals are ranked the highest, whereas journals cov-ering a broad range of parasitological subjects such as Vaccine tend to be cited less frequently. One of the recognitions on the importance of a journal by the international community is the inclusion of the journal in the prestigious databases. The "IRAN J PUBLIC HEALTH" being indexed in ISI database was among frequently cited journals by the Iranian parasitologists with 217 times of citation. It seems that the half-life of "PARASITOL RES" is relatively lower in both countries publications. 
Usage of information resources by Iranian and Turkish parasitologists
To investigate the types of information sources used by Iranian and Turkish parasitologists and their preferred information formats several queries were written to extract relevant information. Table 8 shows the number and percentage of each type of information sources, which were cited by Iranian and Turkish parasitologists for the articles indexed in WoS. Table 8 shows that about 90 percent of the total citations were to Journals, 8-9 percent to Books. There was no citation to web resources. 
Trends in the number of articles indexed in WoS journals since 2001
The data for parasitological research based on papers indexed in WoS were analyzed in the present study (Table) to see whether or not the trend found could be extrapolated to predict later growth. Based on distribution of observed articles published between 2001 and 2010, the relationship between the number of articles indexed in WoS by Iranian and Turkish parasitologists (X) and the year of publication (Y) was found to fit an exponential model with the following formula for Iran and Turkey as follows:
The model has been used to construct table 9 showing the expected number of Iranian and Turkish article publications over the next few years. Based on observed data and applied model, it is anticipated that the total number of Iranian and Turkish parasitologists publications in WoS will exceed of 2512and 240 articles per annum in 2020, respectively. or insular…(but) is open to the infusion of knowledge from other disciplines" (10) . The mean number of citations was 20 per article. Price (17) reported that research articles in hard sciences had an average of 22 references, which was used as a benchmark in a citation analysis study by Vincent and Ross (16) . MacRoberts and MacRoberts (18) reported that the average number of citations in biomedical articles was about 20. The citation rate in our study was consistent with those studies. The average number of authors per article was about 5 persons in both countries, comparable with the mode number of authors per article in clinical and life science in Croatia (19) . Although, in both countries, about 96% of Turkish and 94% of Iranian papers have been written in multiple-author status and therefore the trend is toward multi-authorship, but the majority of items published by Iranian researchers have two, three, four, five and six authors. The average number of authors per item was about 4.6 in Iran and 5 in Turkey. Based on the author's pervious research, making some incentives such as supporting authors for the papers accepted to be presented in foreign conferences and seminars significantly affected the rate of publication in internationally published journals (20) . Therefore it can be seen that the proceedings papers took the second place among cited materials. It is very likely that the growth of original articles is partially due to the growth of number of proceedings paper. Disseminating research in parasitological journals and using research knowledge as a basis for developing those publications may increase parasitologists' awareness of research useful to their practice. Additional efforts are needed in parasitologists education programs at all levels to prepare them for reading, understanding, and evaluating research findings for use in practice.
Conclusion
Given that having publications in international journals acquire higher visibility than those in domestic ones (21) , Iranian and Turkish parasitologists attempt to increase their publication rate in journals indexed in well-known databases. Further analysis of papers with regard to the researchers' collaboration with other countries' researchers shows that for Turkey, the Japan with 5 co-authored and Australia with 4 co-authored and for Iran Sweden with 5 coauthored and USA with 5 co-authored papers rank first and second, respectively. Based on the applied model, it is expected that the total number of Iranian and Turkish parasitologists' paper in WoS to exponentially increase in the near future.
